In this work, we systematically study the strong decay behavior of the charmed mesons D * 1 (2680), D * 3 (2760) and D * 2 (3000) reported by the LHCb collaboration. By comparing the masses and the decay properties with the results of the experiment, we assign these newly observed mesons as the 2S ) : M = 2681.1 ± 5.6 ± 4.9 ± 13.1MeV, Γ = 186.7 ± 8.5 ± 8.6 ± 8.2MeV D * 3 (2760) : M = 2775.5 ± 4.5 ± 4.5 ± 4.7MeV, Γ = 95.3 ± 9.6 ± 7.9 ± 33.1MeV
as shown in Fig. 1 .
In the nonrelativistic limit, the transition operator of this process can be expressed as (1) where the dimensionless parameter γ denotes the creation strength of the quark-antiquark q 3 q 4 pair. In the center of mass frame of parent meson A, the helicity amplitude M MJ A MJ B MJ C of the decay process A → BC is written as 
where the spatial integral is defined as
where P = P B = − P C , p = p 3 , m 3 is the mass of the created quark q 3 , the simple harmonic oscillator (SHO) approximation is used for the meson space wave functions:
The partial wave amplitudes are related to the helicity amplitudes by [45] M JL ( P ) = 4π(2L + 1)
where
The transition in terms of partial wave amplitudes is
, M A , M B , and M C are the masses of the meson A, B, and C.
Mixed states
Heavy-light mesons are not charge conjugation eigenstates and so mixing can occur among states with the same J P that are forbidden for neutral states [46] . These occur between states with J = L and S = 1 or 0 [46, 47] . When J = L = 1, the corresponding mixture angle is θ = −54.7
• or θ = 35.3
• [46, 47] . The two 1 + charmed mesons are the mixtures of the 3 P 1 and 1 P 1 states:
In our calculation, the final states are related to 
and the decay width can be expressed as
Numerical Results
The input parameters in the 3 P 0 model mainly include the light quark pair(qq) creation strength γ, the SHO wave function scale parameter R, and the masses of the mesons and the constituent quarks.
The adopted masses of the mesons are listed in GeV and m c = 1.65 GeV [48] . States
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Mass ( Once the optimal values of γ and R are determined, the best predictions based on 3 P 0 decay model are expected. In reference [20] H.G.Blundel et al. carried out a series of least squares fits of the model predictions to the decay widths of 28 of the best known meson decays, and the common oscillator parameter R with a value of 2.5GeV −1 is suggested to be the optimal value. As for the factor γ, it was also fitted at the same time according to experimental data, giving a fitted value of 6.25 [20] . More detailed analysis of the input parameters in the 3 P 0 model can be found in Ref. [20] . Thus, we adopt the SHO wave function with common R whose value is chosen to be 2.5GeV −1 . Correspondingly, the γ value is chosen to be 6.25 for the creation of u/d quark [20] . As for the strange quark pair(ss), its creation strength can be related by γ ss = γ/ √ 3 [16] . As a simple test, we also calculate the decay ratio 
2 (2460) meson with the above parameters. The corresponding experimental data from the BaBar [49] , CLEO [50, 51] , ARGUS [52] , and ZEUS [53] collaborations are listed in 
with some other methods such as the heavy-quark symmetry theory [54] and the heavy meson effective theory [55] .
With the assumption that the transition is dominated by u → π − d, the heavy-quark symmetry theory gave the expression of the decay ratio r = 
As for D * 1 (2680), the total width is predicted to be 208.91MeV which is about 21 MeV above the central value of the experimental data. Considering the total uncertainties of the experimental data, our result is also in agreement with it, which suggests that D * 1 (2680) can be assigned as the 2S + is predicted to be only 32.09MeV which is about 150MeV smaller than the central value of the experimental data. Thus, it can be completely excluded from the probable assignments.
In addition, it can be seen from In reference [12] , the decay behavior of D * 2 (3000) was also analyzed using the 3 P 0 decay model. The + charmed meson could not be fully excluded. The primary difference between our analysis and theirs in reference [12] about the D * 2 (3000) charmed meson is that they employed the SHO wave function with the effective scale parameter R [12] , while we adopt the common valve of the scale parameter R which was calculated by fitting the experimental data in reference [20] . Thus, the difference between the results in reference [12] and ours is mainly due to the influence of the input parameter R, which needs further confirmation by future experimental data from LHCb and forthcoming Belle II.
Conclusion
In this article, we carry out an analysis of the newly observed charmed mesons D * 
